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(54) POSITIVE TYPE PHOTORESIST COMPOSITION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive type photoresist composition which 
ensures improved edge roughness of a resist pattern in the production of a semiconductor 
device and is excellent in preservability at room temperature and in line density dependency. 
SOLUTION: The positive type photoresist composition contains (A) an acid generating 
compound represented by a specified structure, (B) an acid decomposable resin containing at 
least specified silicon-containing repeating units or repeating units with a specified structure 
and having solubility to an alkali developing solution increased by the action of the acid and 
(C) a specified solvent. 
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C02"CH2CH2O-C-CH2-CO2-CH2CH2-Si(OSi(CH3)3)3 



CH3 

o 

C02-CH2CH20-C-CH2-C02-CH2CH2-Si(CH3)3 



-(cH.-if 



CH3 

o 

CO2— CH2CH2O-C-CH2-CO2— CH2CH2-SKSi(CH3)3>3 



CH3 

O 

CO2 - CH2CH2O - C - CH2- CO2 - CH2CH2 - Si(OSKCH3)3)3 



-(cHj-C-)- 
CO2- 

[0 0 9 9] * * [lbs 01 
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O 



CO2— CH2CH2O-C-7 — r-COa-CHzCHj-SKCHajs 



CX)2— CHsCHjO" C-7 — r- CO2— CH2CH2-a(Si(CH3>3)3 



-fcH.-cf 



1/ ? 

CO2 — CH2CH2O ^ C -7 — T" CO2 — CHzCHz - Si(0 SKCH3)3)3 



CHa 



-[cHj-cj- 



1/ ? 

CO2 — CH2CH2O - C -7 — r- CO2— CH2CH2- SI(CH3)3 



IT 



CH3 



-^CHa-C-)- 



O 
II 



COj— CH2CH2O-C-7 — r-C02— CH2CH2-SiCSKCH3)3)3 



CH3 

-^CH2-C^ 



1/ ?^ 

CO2— CHjCHjO-C-^— ^C02-CH2CH2-Si(OSKCH3)3)3 



[0 100] HRiC (II) CiJV^T, Y{i**M^, ^ 

[01011 ±lEMifciJitl.r;w^u>a, ^t;u 
- CC (Rr) {RS) ] s- 

L-C{4. xf-;ua, rabr;l^, Vrot 



s{±l~10t7^S:S-t, 

[0 1021 TV-\^ymtLxii. ^ice-ioco 
mi}^mf(^tit. mmrv-uym^m^tLxit. 

l~4cOT;l/3^>'aE*^^{f^>il&. «t«T't>#i U>M 

h. :L<r(m:m&hLxit. mui-c (ch3) 2-. 

-C (CH2CH3) 2-, -C (CH3) (CH2CH3) 
-C (CH3) 2CO2-, -C (CH2CH3) 2CO 
2-. -C (CH3) (CH2CH3) COi-i^mfhtl 

h. tf-Ct^M^. -C (CH3) 2-. -C (CH3) 2 

C02-*«»^LV>. 
*50 [01031 QWiJeHR^ (pi) ~(PVI)T^$ 
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I ) ~ (pVI) fcfcV^T. Ru~R25tt5(tST;U^;l' 

v^. 1 ~4ffl<7)^«Jg^l:W-rSllMt> l<iim<^T 

yyiEi^ (y-ymm". m^m^f-. m«is^. 3'>«is lo 

[0 1041 Rii~R25fcfc»tl.iiai^^'(k***^feS 

^{i 6 ~ 3 0 L < . ^tzmm 7 ~ 2 5 (14) 





o 










CO 


CO 


CO 
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CO 


oo 


coo 
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(16) (17) (W) (19) 

4 ^ oA /b 



[0105] (16) (17) (18) (19) 



(20) 



30 





C2i) (23) 



(25) (26) (27) 



[0106] 

[^1:6 2] 
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i> c6 ^ <^ 



(2») <»!) W 



^ <Si ^ A> 



(339 



(33) 



(*9 



(36) 



(37) 



(40) 



06) 

(44) 



[0 107] 



[ft6 3] 

o o 



(38) (39) 



(41) (42) 



(46) 
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[0108] *fKattJV^T<±, Jjai^i^SS^i-eoif^ 

a. -bHD-;i/». >-^'^^4fs^^^ 

[01091 iii^>«lig?i^^7KSatoSm» t tT 
a, T;W3^va. ;&;W;K^f>';t'S. T;l^3^i^;<^;P^ 

20 xh^xS. ro--K4f>'». yb^i^S 

[0 1 1 0} iM-rn^ ill) Tmti^mmtm 

[0111] 
[fl:64] 



(47) (48) 



(49) 



(50) 



(30) 

57 



[0 112] 
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H CH(CH3)2 

O (CHzjjCHj 
[^1:6 51 

O CH3 

H CH3 




[0113] 



15 16 

CH3 H 




[0115] 
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33 34 



0 ' 0 ^ 

35 36 

CH H 

[0 116] * * [^1:6 9] 

37 38 



40 



41 



CHa 0 CH3 

CH3 CH3 



[01 1 7] -« (III) tfcV^T. Y{J**JSi^. muymt LT«i. TS^T'^^nSKSr^ff 1*^' 
'>ura*-^,^&Sf*>^>SS?$iiS#3*t.L<tt2oia LTJi, xf-;i^, Tntr/pa, >f yrot 
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[0 119] l@*»»t1Sji&WLTv^Tt>J:i^i^^'nr;l' 

tih. r')-vymtLx\i. ^18:6-1 o<o^#s 
\ft>ixh, m!kT'}~vym<^wsmk Lx\t. ^i-tv 

=Jrj/a. rum^'^m. yh=^>'a^^ai~4co 

t L-C^tf 'inSc^Ji, **S^atXi§cof^ffltJ:Oxx 

0IIi.K-C (CH3)2-, -C (CH 
2CH3) 2-. -C (CH3) (CH2CH3) -c 
(CH3)2C02-. -C (CH2CH3) 2CO2-. - 
C (CH3) (CH2CH3) COi-im\ft^tlh, 
t^^, -C (CH3) 2-. -C (CHa) 2CO2- 

[ 0 1 2 0 ] R a \i^mm=f-±tz\imm%:^ lx\^x* 
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< Ji^a 1 ~4 i7)T;l^^;l^-C'S) 0 , :Rf*:W{={4^ ^ 

o^i^a. v'Tya. *Ka. ii)Vilr^^i^)Vm. T)Va 
10 [01211 WJi. ^-^-rS^iil^ f:ftt7 ^ h yffi 
5XJ46RS<05:?hy-C*S^i:*«»ltL<. J: 

Off * L < i4Tfet8ii<07 if V yxhh. 

[0122] 

[^1:7 0] 

[0123] (III) ICiJV^T. ff^Uvffl^i: 

L-rt±Ti2-«5t (Ilia) ~ {uic) tmfhfih. 

[0124] 
[-ft7 1 1 



20 



C02 

(Ilia) 



cx>2— cr^ 



i--(CHdn 



CO2- 



(Illb) 



(IIIc) 



[0 12 5] HRl^ (IIIa)~ (IIIc) ttJV^T, Y. 
RaJiBfl^-fla^ (III) <7)Y. Rafc|5l^-CJ)i.o — 
flteC (Illa) tCiJOT, Rb. Rc\iMnm=f-^tz\m 

i-7-ot;;i«, n-y^;us. t-y^;p^50 



yym=mi}mff>tii>, hk* (luotfcv^T. n 

»42~40^^a-r. OTfc-JKst (III ) <Oft«c0!I 



(34) 



[0126] 
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-CH2-C— 
C=0 
0 
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CH3 



* * [{t;7 2i 

H 
I 



— CH2-C— — CH2-C- 



c=o 



c=o 



H 

-CH2-C- 
C=0 



CH3 
-CH2-C- 
C=0 



H 
I 



CH3 



— CH,- C— " CH2- C— 



C-0 
I 

o 



c=o 

0 

AT H3C-C-CH3 HaC-C- 

H H a A 



H 
I 

— CH2-C— 

o 

H3C-C--CH3 



CH3 

-CH2-C- 



"CH2-C— 



o 

CH3 CH3 
— CH2-C— -CH2-C— 

9=0 c=o 
1 I 
o 



coo- 



H 



CH, 



-CBj-C— — CH2-C— 
C=0 c=o 

k 6 



CH3 

— CH2-C— 

c=o o 



HaC-C-CHj 



coo^;qo 

O 



C00y^~~\) 

o 



( 1 ) mmm\i,zm-mm'&. ( 2 ) wm KH'yx 
w»^) , (3) r)\^i)'mm.. (4 ) is^o (iSi^ 

^co^«tt> (6) h'7-fxyf-y/»tt. COfit^S** 
b'3i;i,x-r;Mi, h':^;l^x;^7';l^*>/i>Slfit 

[0128] ft«cWW4. muiT'; V ;^KxxT/^ 



t-jT^J'^/K ^^oyl^xf-yl^r^^'Jl^— 2-bh'u 
df i^x^yl/T 5' U U- h 2 , 2 - f-/l^h K i^y 

t') : 

[0129] ;><:}':5"J;UgSx;^T>Mi, 0l|i.»f T^U^;!/ 
( T7l/=^»f7l'a«OB^M^^»i 1-1 Ocoi,</)ipm L 
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5-t Hu^i^'<>^;M^'^"JU-h. 2. 
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[0 135] ^ ^^ymi^Tiu^)m mt\u^^y 



^a-;i^Toy\-ytyy^'^"Ji^-h. 'O'^x'jx'J 5rt') : T^"J;l«. y^'^'iJ/HE. ^nh^S!. ^f^- 



jf^f-yp*. x^;ps. vT'^ypa, xf- ^^\iz.mhmm\.zii»i>-m^ ( i ) TS^tis 

)V^^i^}V^. '^9x3^^=y)Vm:mhi>. ) . N- iSOiiL^efcHfc* (II ) •C^$^il.«'?jRL*fi[<^ 

tKn^>'Xf-;l^-N-;<f-yWT^"J;PT5H. N-2 t/l^Jt* (-«^(I) :-«^(n)) ii5 : 9 5~9 

-r-fe hT5 Hxf-/i/-N-T-fef-yUT^' U;PT5 h'=5: 9:1. t<J±7 : 9 3-9 5 : 5X'h*). 

f: ^ L<ttl 0 : 90—90 : 1 OT*!., HK^ ( I ) 
[01311^^'^'U;Pr5h'». m{f^:5':?U^Wr 20 T'^^ni.SOjlLmafc-^ (HI ) "CS^ilSiS 

5 N-r)v^)v>^if9'})vri V (r)v^)vmb l *)mLmiL<r>^fi^)m (^s*(i) : -is^(iii) ) 

T{±^M^l~10<7)tco, mx.i£^^)Vm. Xf- 5 : 95-99 : 1. »^L<tt7 : 93-95 : 5T 

t-yf-^Ua. X-i-il^^^i^/m. bHo^v-X ftO. StCjf^Ktil O : 90-90 : 1 OThi. 

v^'o'v=^fi^;i«^fcmi.. ) , N. N-i/ [0 1 37] -m^ ( i ) X'm^ti?>m'o&tM^ 

r;l-df;M:?^"J/Wr5H (T;l-^;uai:LT»lx^;k fitHR^ (II ) T'^$ixSigOiiL*mc5efc-^ 

7-Dtr;l^, ) . N-t h'p (III ) 'C^$ni.^OigL*{jl[S:-^*-tl.K^^«tt® 

[0 13 21 TVJl^-^. mtlirVJUJi^^T-Jm -m. (nn T'^;^ixa^0jIL*ffi*^'5t;l'%tLh 

vymr^jfi^. $cMmirvj\^. r-bM^gru/p. n co 1 38j ±Eiyii«<03g=5ri.fta^BK^<^*ft 

[0133] \i-)\^:i^-T)l^m. MHiTfi^^fV^z-Jl' X Y mmz^MXmMB&th Z t I. 

x-x/l' (0i|xtf'v^i';l'b':i;l.x-x;l-. :^'^^>\^^' *l|HJcoK5)-j»tt^ll«o^**«£«0ML*fi+t= 

-;l^x-7^yW. Ti^^l'b'ciypx-r/l'. xf-;l^df i^/l' fcv^T. ±S5g^r'6**^«:a-<^*fi*tc;S-:^<^0®- 

b'^/kx-T/l/. ^hdfi^xf-;l.b':::;l'X-x/l', xh L#fi^J45 0^;l/%JJlTlfW^4it*^ST'*'?. » 

^ >'Xf-;^b'rl;^x-T/^. ^ o;l'Xf-;L'b'-;Px-7" ^ L < «4 0 t/^%UlT, Mt^* * L < « 3 0 

/P, l-^f-;k-2. 2-v;><f-;k7-ohf;Pb':i;Px- TTftl.. c:<?)|g^S^ai^^^«o*S«c{ca-:^<iS') 

f-;P, 2-xf-;l'y^;Wb'-;l'X-T;l's bHn^i^x Jgt#()i«^S**.I<03ifflrtfcfc<'^T. 
f-;l'b'ri;Wx-r;W. ^'x^^y/'J^--'^t'::l;^x- 40 -»-t5^Loo, ^S^jSii-tc J:l.3i^S!llR«r^»lc 

T'-'U, >''^^;l'T5yxf-;i'b'::i;l^x-7^;l.. i/X^;!' HR-TSClfcA^T^I). 

T5 y xf-;l'b'::L;l.x-7^;l'. rf-yPT S yxf-;l/b'- [0139] *l|Bg<Ol6^jBtt«|]i(4, HK^ ( I ) & 

;Px-x;K ^yi^yPb'riypx-r/K f-h^b Ho7 l/f-HS^ (II ) T^^iil.^')® tW-fflS-TS-tS 

y yPb-cii/Lx-x/P^t' ) ; J)l.v ( l ) &X/-^ ( ill ) T 

[0134] b':i;PxXT;HS, b':i;urf-U- ^§nSiSOigL#<at:fflSTI.-ri.«-#fi«s. *>SV> 

b'::^;Myr^U-h. \L-)Uh') ^i-fUT-t^- JiHR^ ( I ) . HR^ (H) Rl^HR^ (III) T'jfe 

b':i;Wi^xf-;l/r-bT-h. b':l;^y^'^-h. b'- ^tilUmLmizmi-?>'t^mmi. vVii 

)VijVu:z.-V . M-iV^VDVr^^-V. \i=-)WJ'; )Vm^^n<rm^X'^^VX^'$.-^hZ.htf'X'% 

h^i^T-br-b. b':i;l.r-bhr-bT-h, b'-;P^ 50 Jyi^j£»i&ir^rtl.J©^W±, HB* ( I ) Rl/-^ 



101301 T9V)UT$. HS. mtar-!^ 'j/i-rs 



[0136] ^mMizgkmmiz}i\.^x. -msSi ( i ) 
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j>ai^{4HR^e ( I ) m/-mi m) Tm^tim 
( I ) . (II) m (ui) 'cmtLi>m'oMLmiz 

[0140] *3^HHt^|,ffl|iic7)M¥%JH^*±. G 

1, ooo~2oo, 0 0 0-C&&. 

1.00 0*SITJiilijffett^H7>f x-y ^>^niiittt«7^ 

-fb&«a^.nS:r^i^*Oif*K^r<. 2 00, 0 0 0^ 

[0141] ^^m<r>4ii^y * h ui^xhm^mtzis 

COffi^fi«s ^U'vXhajB:a-4»4 0~9 9. 9 9fiS 
%mtL<. iOiftL<«450~99. 97a»% 

[0142] ^^mcr>^>^y * M^i^'x hffl^ti»±. 
( C ) mi^t;^^h, ( C ) LTJi. TO tlx 

3*>i!'-:5:<fct IS (A8P«0i?iaiJi:t,v^^) fc. Tot 
18 ( BSfOJSSiii: tv>3 ) &tX/X«r-T^07^' 

h. ap^. (c) ^^tLT<±. ASko^ifc BSfto^ 

\-bLX\i. 7"Dtw^^»;3-;wtyp<^;wx-x;i' 
T-fer- h . TD e u 'J 3 y ^ f-;i^x-x;i' 

[0143] ratruv^'J Tyl'^/l'X— X 

/utLTJi. 7'Dt:uy^^un-;i^y;^^;i'X-f- 
7'otU>'/'Jrj-;l/tyxf-;i'X-T;l'i&if*L 

f-yp, ILi!xf•;^S:^ifi L < Wl. :itti^T^i. Tf\^ 
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-h. 3-^h^ixXf-;l^7'oe^:t— 3-xhaf 



[0144] ±mAm<r>mmb Bm<r>m\(r>mmMit 

$ (A : B) 90 : 1 0—1 5 : 8 5*«if*K. 

J:'3U^L<{i8 5 : 1 5~2 0 : 80-CfcO, 

^ L<«48 0 : 2 0~2 5 : 7 5TJ>S. JiSAffcOSI 

mtcmffimm<7)miM&im{A :c) a. 99. 

9:0. 1~75 : 2 5*i#tL<. J:'3»it<J±9 
10 9 : 1-80 : 2O-C&0. Igfc#*L<<497 : 3~ 
85:1 

[0145] zco3m<ommi:m^'^i>^hm^izti^ 
c m>mm(r)^mMitmi. ^mmizsnLx 0 . 1 ~ 

2 5aS%*>m L<. iOlffiL<{41-2 0fil; 

|gfc|ffiL<{±3-17afi%T'AS. *MctJ 

mu^mizmmm^b tx 3-2 5m&%mmth 
0, igt»iiu<{i7-2oa»%-e3^.s.. 

20 [0146] *»BBtfc(tSTn t^>'7'y 3-/1^* y 

rotruy 3-;i/t y ^f-yi^x-x/i/T-tr- h + 
7'ntru>':/U3-;Ptyy^;t-x-x;i'r-fe'r-h+ 

ILigxf-;P 

rntf U-y^'U 3— y ^f-;l^x— T^^l/THrx— h + 

3 -X b ^ i^x^/PT a tjj- h 

rot u y ^-?-;i'X— T^yi-r-feT"— b + 

30 r-Tf-a^^h^- 

rotrpy^'D n-zPt y;i<f-;wx-f-/U7'-b-f ~ H- 
x^lxy;<>-,-K*-h 

roeuy^^U n-;Pt y ;^f-;l^x-x;ur-b-r- b + 

TDtrU'y^/'jn— yptyy^yi'X-T^^pr-feT'— h+ 
rotL'y7''J 3— /pt y y ^yi'X-x;i^+ r -Tf-o 

robruy^^'J 3-;utyy^;i^x-T-;l'r-bx-h+ 
fLKx^;l/ + r - T^ a 7 ^' h y 
40 7'Dt:uy^U3-;i'tyyf-;kx-x^i/r-fer-h+ 
3 -X h ^ i/-xf-;P7"a e:t h + r - Tf-n 9 h 
y 

ratpy^'j n-ypqEryy^/ux— r/i^r^x- b+ 
rotruy^^'j 3-;i^tyyf-;i'X-x;i'+xf-wy;<? 

Tatruy^^D 3-;pjEy y ^/l^x-x^UT'-br— h H- 

ILKxf-;n-xf-wy;&-.-lf*- b 

ro e u y u 3 y y f-zi^x-T^yi^r* 7^— h + 

3 -X b=^f vx^/i^r o tjf^- h +Xf-1/ y;<r-^:t- 
50 -h 



(37) 
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7"D e u y "J 3 -^wt / ^ ^^I'X-f-^w + ro tr 1/ y 
To tf u y 'J rj y ^ ^)V:t.—'f)V7^'f— V + 

3 -X h ^ xX^;kro t jT h +ro ei^ y;* 

[0147] !Rft#i LV'>^10fi;^^^iya:i: LTJi, 
rntri^y^ij a-;kty;<^;l'X-xyl'+r-7'f-D 

TD t U y / "J 3 J ^;i/X— x/l^T-fex- h + 

?LKx^;H- r - ^^n^ h > 

rn t u y 1) 3 -/i^t / ;^ ^;^x— x/kr-fex— h + 

3 -X i^x^;l^roh">r^- h + r -zT^ay 9 h 

y 

TDbf uy:/ll 3-;l^y ^-^/Px— x/Pr-bx- h + 
rotf uy^^'j 3-;i/ty;><f-;t'X-x;H-x^W'y;<? 

TD tf y :/ U 3 ^/UX-T'/l-THrr- h + 

ILl?x^;H-xf-U y;«r-^*- h 
Totruy^u 3— 7i^y;>{f-;ux— T'/i'T-bx— h+ 
3 -X hdf i^xf-yPTotfjf:*— h+xf-t'y;<f-d?^ 

roewy^^'J 3— ;i/t/;><^;l^x— ^/I'T-fe-r- h + 
TuMvv^^) 3-;i/ty;<f-;px-T;i^+rDhrW'y 

To bf U y y 3 — y ^;l/X— f-yl^r-bx— h + 
?LKxf-;H-rotf^y;<?-^:f— h 
ro tr w y 'J 3 y ;x -j-ykx— T^/ur-fex- h + 
3 -X hdf i^x^;l'rntf^^- h +7*ot^y*-'-K 

[0 148] *I6B3C0 (C) BE4i-i:LT«, SJK 

r/i'df /piod *>iJ'-^r< fc t> 1 a ( ( 1 ) (rim\t t> i-^ 
3) fc, xxT-;i'^jatxr;i'3dfi^r;i'^;i'rntf3r 
A—Y<r>o%'}^^£<\L%y\m< (2) w^Jttv-^^) 

fc sr-irw-ri.s-&i§a'jT-s>s . ( i ) c^^t (2)0 

;K ILffi!xf-yl'2:#«fSii:*JT'#.&. 
[0149] :x.7.T-)Vmm\L L-CtilHgyf-zl-. PK'<. 

y^;!-. PK'v^v-^i', rDhr:tyiEy^/i^2:jff*L< 
^tf I. i fc . J: L < S . 

r;i'3^>'r;i'^/wroe^:^«-hi:L-r«, 3-xh 

drxx^yl/roe3j-:f-h. 3-;^h^v^-?-;pratr 
^^-h. 3-;< b^>'Xf-yl^rDtr:t^-h. 3-x 



[ 0 1 5 0 ] jje ( 1 ) (Ttrnt ( 2 ) <mmmm. 

«Jt$ ( ( 1 ) : (2) ) Ji. 90 : 1 0-1 5:85 
*>mL<. J:0»^ t<«i8 5 : 1 5-2 0 : SOT 
J>0. Sfc»*t<tt80 : 2 0-2 5 : 7 5X'h^. 

[0151] *iiB8tt5v^-c«, ( c ) (nm^-^mm^z^ 
mzr-ri-^^y^y-y, xf-^y;<?-^:f-h2ii^T 

ot^y;5r---K*-hcOo*>ii'^^r<i:t la ( (3)<^ 
igSOttV^o) S:#W-rS^i:*WtH,\ (3)0^ 

mmM^mt.'mmiznLxo. \^2 5mm%if 

ntL<. l-2 0fi4%*''J:0»iit<. J:0»tL 
<{i3~l 5%-C$)&. *^l=iJV^T. ±ia#JS^^ 

jiSfcLT3-2 5ga%^»-r6^i:*W^ t<. J: 
'9»^t<<i5-2 2ag%T'$)'5. !gtc»iL<{±7 
— 2 0Sg%T*).5. 
20 [0152] *?|BBfcfcttl.lLl?r;l'=¥;U€:-^*-rS« 

mri')V. HjRx^;n-pK7'f-;P+r-7'f-a7^b 

y. aKxf-/n-»Krf-/n-x^L'y;<?-d?*-h. 

aSx^;l/+»»y^;i/+rotr^y;«r-;K:^-h, S, 
Kxf-;H- 3 -X h ^ i^x^;l^r o tf :t*- h + r - 
^o5:?by, ?LRxf-;H-3-xh4fi^x^;l'7"olf 
^;f-h+xf-py;&-,if:tx-h^ aKx^;H-3-x 
h df vx^-zi/To tr^r h + r D tf W y — h 
7!)«^f<i>n. |gt»*L<J±llSx^;n-»iErf-;l'+ 
30 r-rf-o5:5'hy. lljRxf-;H-i^y^;l^+x^P 
y;>-;K*-h, SJgx^;n-i^Be:/f-/n-ratfuy 
?URxf-;P+3-xh=^fi^x^;l^rot 
5f:^^-b + r-7'^07^'hy, ?Li!x^;l.+ 3-xh 
4f>-x^;Wrpe:t*-h+x^Wy;<f-,-K:t->-h, a 

Kx^;u+ 3 -X hdf i^x^/protfj}-*- h +rDtr 

[0153] mz. *5S93cO (C ) LXM. 

^r^yyttxii, i-'^y^jv. s-'^r^ 
40 yy. 4-^r^yyimifi:itti'X't. «tL<i± 
2-A.T^yyT'fcl.. A.r^'yy^^JSrffiffl-r&c: 
tT\ Ui^'XhA:J'-y<7)X7i/77:^vX*«amc=5: 

i/c. (c) fig^fcLT, 5etrot^y^^y3- 
7^^yT;^^7^x-r^^. lLi!r;i'^;i'&txr;i'3dfi' 

T)V^)V-ru\:it:^- Vff) 0 iy'M^K 1 1> 1 a ( ( 5 ) 

[0 1 54] rotuy^^'j3-;i^yr;P^;i'X-7' 
50 yPt LT«, rot:^y^^U3-;i^y^f-yWx-x 
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a^>'T;l'^;protf:t*-hi:LTIi. 3-xh^ri^ xh^r^xf-;PTotf:t*-b + r-rf-07^' M^. 

xf-zi^Totr^r^— 3->>< h=^fi^>^^^i'7"Dtf>r^- 2-'vT^'yy+7'Dtri^>:/U3— /^ty^f-/i^x— 

-h. 3-^h^>'Xf-;l^roe5r:f-h. 3-xh^ f-^l'+xf-L'y;^?-*':^— 2 -'v.T:5'/y+aKx 

>';^^;UTntr5r^-h5:»*t<W-S::i:*»'T§ f-;H-x^^y;<?-*':f- 2-^r^/y+3-x 

h4fvX^;l^rntr:t:f-b+x^l/>';<?-d^:f-b. 

[ 0 1 5 5 1 ±E ( 4 ) <^Jgf JiO^fiti. ^^JtcJt 2 -^~T^ yy+ro\fi^yyo / ^ f-;i/x- 
tTjl«3OM%ahT3!)0. l9F^L<«4 0aa% 10 7";l-+rotk>';<?-;K^-h, 2-'^7-^'/>+ILe 

&±. X*)mi<ii50tA%l;l±Tt>h. {5)<D xf-yW+TotfUyX?-;K*-h. 2-'^r:5'yy+3 

^^J{cJtLTa^5~7 0fii%t:' -xbdri^xf-yurntr^r^— h+rohruy;*?-^^ 

S)"?. ff^ L«ilO~60SS%. J:0»*L<«1 -h-CS^S. 

5~5 Oa*%-C*>l. . ( 5 ) Ojg»5fiMft!P±^ [0158] *l|BBffD;K>^7 * M^i^'X hmmm. 

COT. »*L<^rV\ tXii. «T«Ot><0*«^f^>ixS. 

[01 563 *i&BB{ctev^T«. ( c ) </)mnz. miz [ o 1 5 9 ] 

r-zT'f-oyi'hy. x^U>';>&-;K4— h2Slt^rotf [-fk7 3] 

i')Vi}im.ti(oi:!m'c^ . Mizmum<rnmTe^^^ [ 0 1 6 0 j zzx\ r"«. R^ifcit^R^^a. if 

MJt^Jis ^McJtLTO. i~2 5mM%i}'nt a. Msai-etors/r^p^/p*. ^sti-eo 

L<; l~2 0a*%*iJ:OifiFtL<, iOffltKli b Ka=^f>'r;l^^;ua*^HM*»6~2 0<^Sai> L 

tLX3-2 5mA%mm-ri>zti}mtL<. [oiei] 

*L<«5~22*fi%-C'fc'9. Ig{C»SL<tt7-2 30 [•(1:74] 

0M%T-ft5. I I 

[0157] *l|BB(=:fc»t S ^7-^ y y i-^^tt m.^ N C=M (B) 

TDbru>'^^i>3-;wty^^;i'X— f;K i-'^T^ | j 

yy+aRxf-zp, 2-A.r^'y>'+3-xh=^fi^x^ — n=c — 

2-^r:J'y>'+xf-uy;«r-;lf*-h. 2-'vT I I 

9 jy^-ru\:vyi]-if>~^~y. jy^-y =c — n — (D) 
o t u y ^ U 3 y f-;wx-x;n- r - a 7 

^'hy. 2-'^7•^'yy^-llSx^;H-r-:/^^7^' 40 ^\ ^ 



-h+r--f^^y^hy. 2-'sT^'yy+rot:^ | | 

y^y 3— ;kty;»<f-;i/x— r/H-xf-i/y;^?— 

2-'N.r^'yy+aKx^;H-x^^y;&-d<:f- [0 162] (^+. R"^ R2". R^^stJit^RZse 

2-A.7-:J'yy+3-xbdfi^x^;l'7'oejJ-:^- li. |nI-tit<iM=5rO , ^ISl~6<7)r^P^;l^2:^^ 

h+x^vy;&-,-K:*— b. 2-'v.r^'yy+rnew -f) 

y^'J ^f-;px-T;i'+rnei/y;<f-d(* [0163] jgtcif* tvvft^ii. -^H^'t'K^^S 

-h. 2-'v7•^yy+?LRx^;^+rot^-y;<?-;}^ ^i:^«i^c7)S^is^fr2fflj.lJi#t&-^«JeSttfl: 

^-j.^ 2-'^T:J'yy+3-xh^i^x^;prat5r -^lirc'*)'?. !KtfiF4L<(i, MJfttt<a*SJS<7)T 



by. 2-'^r^yy+3-xh^>'Xf-;probr3r* 




(E) 
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mt< ii^wm<r>T s y t u v-'y . S^fc L < «*M 
sjft t> L < {±*gmot 5 y-/i-. t. L < <i*aift 

T5yT;p^;i^, r/P^^i^rs/a. T5yry-;w 

Ti^P^v-S. TU-;l^. r'J-;l'Jr^>' 

-has. i^T/m-Qtyh. 
[0 1 64] »iL^^fWt|fl:^fcLT. iJ^r-i^' 

1, l-i^';^f-;l':/r-i^>'. 1, 1. 3, 3, - 

7^h7;<f-;i'^^T->'>. 2-r5ye'jyy. 3-r 

yuTsye'Jv'y. 2- (Tsy^^yp) tri)i^>. 2 
-T$y-3-^f-;n^»ji''ys 2-T$y-4-;><f- 
/ui^V'Jy. 2-r5y-5-^f-;ptiivy. 2-t 

4-T5yxf-;nryi^'y, s-rsytroui/ 

y. f^^j^V. N- (2-r5/x^;l/) t'^^i^' 

N- (2-r5yxf-;i') t'^.'ji^'y. 4-r5y 
-2, 2, 6, 6-xh^;<f-7i'tr'^UxV. 4-t^ 
Ui/yt-^y^y. 2-> f sytf^-Ui^'y. i-(2- 30 
rsyxf-yi') hrnUi^'y, tr^v-yw. 3-r5y- 

5-y^;l't5y->'k 5-T5y-3-;<^7l'-l- 

P-bU/Hf^y-^K t^i^'y, 2- (rsy^^ 

-5-yf-;i'bf7i^'y, tfUSv'y, 2, 4-i''r 
sye'jsi^'y. 4, e-i^'tHD^fv-trys^^'y. 2 
-tr^yjy, s-tf^yjys N-T5yt/P7*i> 
y. N- (2-Tsyxf-;u) i;y. 1, 5- 
j^^r-rtv^'n C4. 3, oDy:>— 5-xy, i, s 

-^^'Tifb'j^^'n C5. 4. 0] -^yrJir-T-xy. 
2. 4. 5-M;7x::.;M S:J^y-;l'. N-^^;H 40 
^U^'jy. N-x-f;l'*;l^*Uy> N-hHndfix-xf- 
;i't/p*'jy, N-'^yi^vpt/L'^yy. s^^o-Ndf-i^ 

U y Xf-yl^jf^ (CHMETU)^C7)3 

a^yp* y y^ft. 11-5257 s^^st 

f^cOhyr-KTS^ (0«x.lf^4^«COOO53 

[0165] mizMt Lv \a»«?ii{±, 1,5- i'-r-r b' 

i^^'O(4.3.0)-5-y:t^y, 1.8->''r-ft'i^^' 
o(5.4.0)-7-'>yT-fey, 1,4-xTifb'j^^' 50 
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o(2.2.2]:t^':5'y. 4-i^^f-;i^T5ye'j;^-y, 
'^^ir^^i/yxh^sy. 4.4-i^'^f-yM s^^y 
yy. ea-;uffl. f^y-^Mi. -fS:/y-;MS. b 

U^i^'ya. bySv-'i^. CHMETU^<03lRt;U 

^yyili. b'xd, 2, 2. 6, 6-'<y^'^f-yi^- 

4-b'<.'Ji/;P) ■fe>'N'>-'-Mf«by:y-KT5yS^ 

[0166l*T't. 1, S-i^T^yii^^a C4. 
3. 0]y-^-5-xy. 1, 8->''T1fb'i/-^'D 
C5. 4, 0] '>yT;*-7-xy. l, 4-=y'7^h' 
v^'oC2. 2. 2]3r:7:J'y. 4-i/;<f-;l/T5y b 

o=Jy. ^^-y-yf-uyrh^sy. chmetu. b 

X(l, 2, 2, 6, 6-'<^y;J';<f-;W-4-b'^yi/ 

[0167] zii.(>co^mmt{t^ti. mx'hh 
0. ooi~ioa»%. ffiKtio. 01-5 

0. 0 0 1Sa%*SlTJi±E*«Jga 

[0168] :^^cr>4f:'Jmy * h j^';^ hffl^lSrti. 
mircr)mi}i:-t^^&mmvtm. y-jry^i^®stt 

!^Da61-226746-^, ltH^l-226745^, «f^BS62 
-170950^. #ratB63-34540^. ^^¥7-230165^. m 
ra¥8-62834f-, !^m^9-54432^, Wm^5988^E® 

[0169] huammw^^t lt. mt 

tfX7h-yrEF301. EF303, (Hr^tBa-ftBSd*)!!) . 7a 
7-HFC430, 431(ffiS:xy-XA(tt)li), :Aiiyr'/ 

F173. F176, F189. R08 (z^rB^'f y^ (tt) 
W) . ■9--7ayS-382, SCIOK 102. 103. 104. 10 
5. 106 (Mlfff («) S) . ba>fy;l.S-3 6 6 (h 
a>f ^r5;{,,K<*) ^c07-y«^ffiS5tta'JX«i^ 

y 3 yi^#ffivStt»i^ wi. i fc *^'-c5 1, . i/vid^y 

a^-9-y;jryv-KP-34l (tt) S8) t 

y 3 y**®ai^ LTffli ^ s ^ k jtfiT^ I. . 
[0170] mr^m^m)! l-c«. ft«£Wt»4. ;k 
yjj-^v-xf-^y^'^y/i/x-xyK *'y:t^i/xf-^ 
yxxTy/Px-r/U. ^y:t^>'Xf-^y4:f-;i/x- 
r^i^. .-i?yjr^i^xf-wy:tu^;i'X-T;i'^^y:t 
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;P7x /-;i^x-x^i^^^'J:t^i^xf-U'yryp^^i' 

T'J/l'X-TyMa. ;}fjjj-=^f i/X^W> - dfj:t=^v'r 

7^rv-h, y;i'h':J'y^:yjrwx-b, y/i^b'^J'yb 

:?>'llil»i!x;?.x;MS. ,-KU;t=^i^x^wyy;i.t'^y 

jKD3l-^xX^P>-y;l^h':J'yt/>'^ 10 
yPSr-h. ^KUjf^^fi/xf-wyyyi'h'^'y^/xrr 
V-h, ;Jt'J:t='fi^xf-Uyy;l^b'^yh»J:tWX- 

,-KD7r^>'Xf-L'yy;i^b':J'yhyxxTW— 
iO^'J :t^i'X^i/yy;ub'i' yfliffl!ri!xx7";HS^«o 

T.aSO. 00lMg%-2a*%. »iL«iO. 

0 1 s*%~ 1 MMXThh . :itL(>cr>^m^mim 
mmth^thT^^>. 20 

[0171] ^W^<7)Tiii^y nr V V-J:^ VW^Mz 

[0172] *I|HB<7)C:<0J: 0 *£^im.y^ Y U-i^'X h 
<r>Wm-\iO. 4~1. 5Atm*<#^H-^. ±!Bffl^!ft^ 

Tti, »^ L<{i2 5 0ninJilT. J:0»^L<«i22 

onm\;xvff)Tm<mmmThi>. ^vm'.zii. Kr 

FXJf-j/VU-if- (24 8nm) . ArFX^v'VU 
— r- ( 1 9 3 n m ) . FzXdf v-^W— if- (15 7 
nm) . XS, «^^b'-A^*iW?>n, ^tArPX 
df ^-VW- if- ( 1 9 3 nm) LV\ 
[0173] *f|BBOSSg^'l-MlE3tffljK>'lg7 * h U v 40 

mi- h 'J •> A , ry^=.Tym(mw;i'/f v m. 

i/xf-^l^r S V , - n - rf-^l'T 5 y^^~T S ^ 
M; x^yPT S y . f-yUi^xf-yi^T 5 y^^H 
TSva, >'';<^;i'X^'y-;PT5y. MJx^'y-zi' 

'^AbKo^i'K. Th^x^ykryt-'^AbHpJf 
>'K^O^ig»Ty*-'>i^«. tfo-;U. t'vUvfy 50 



[0174] z^m^Ti^iMy thUi^x hmmizi 

iMvi/xvjt^-y^^-^xi^bLxrm 
hfi&ifi. ^(r>}:Mv=jxv\ifmr^X'7izmh-\- 
vacowmryx^mmiiMvi^x hcov-u ny^f^ra 

x-y^y^^a. &t^x.y^y:J^^fcttS#^S 
x-y^y^-^im (Tmt±m]y'JXht<7):C'y^ 

[0175] * fc, *5MH<7)*'j^'a7 ^v\y'jx htm. 
Mzxhf^9-y^^-nm\,zii\^x\i. ±-f. mxcm 

m^jmcr>ytv\yi^xvxi:<^ fztx.it. yi^y^A- 
A>r-i;y^i^FHi^i;-x. FHi^-u-xs.i.v^a 
^-yyttso i Rv-y-x, ttWb^ajSPF i i^u 

ti?>miixi:ya-'hm. xru^^izi'omfst 
?,zt^zxy)mt>tit, »:v^-c. iJe*««5HFiio 
m 1 , *%Bfl«o.-K>^7 ithu^jxh mmcom 
imm-?>. ztmmimtmmizi^'Jxvm^mM 
^j:mmizmm^^. %(>iti>m&i:x\^ya-hm. x 

ru^^izX*)m^-ttZtl,zX'Ofi^j:hti&, %^ 

tifz2mu=jx himiiz/ii^-ym^mizft^tLh 
y^h ui^x hmmi^cownzj^i'-ymmm^^^j: 

d. <imzmtx^x^'^i7itiff^j:\'\ :Loy7X9i^ 

nyisYvi/xYmLmirfVij ^nmmz-^mt 

[ 0 1 7 6 ] »:v^T% m2mt LTW«S^li<OX 

>y f-y 9 i<ofiim±±ie<^^ i^'x himm 
(r>m<nf^i^~yi'7X^tLXWmryX'7:si^y'f-yy 
fci onset. rxAL^' hJt<7)av^eaffl:5:K^'-ySr}g 

^•rs. CKDif^r^xvx yf-y^^tcis^rfli^^HF 

Mcox yf-y^/ti. |s!3lw*bx y^y^^SmcJ:Sa 

iHJ^w^tcf Offl^ixs ryx-^r -y i^y^t ^ < R 
-io«fB-c*)S. icosf^ji. mtimmBryx^ji 

•yf-y^M, W¥«0^r7X-7X.y^y^^M{cJ: 
0. ■t*j:hh:s^-/^y^ij'xh 

f^f-y^-^x^ bLXWmMUi^'^tchlxhlf. M 
xat LTJixA y^-xyf-y^^. i}xryX'7:x. y^ 
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[0177] i^mmv-jT. vmi-kts 2«i^uyx h 
t ^< marts ^ t t^rtg-c*!. . 

[01 78] 

[Ilte«?l|] Jar, *^BgS:lllfefi»li:J:oTM{=ft«cWt: 

[01 79] -irj£091 ( 1 ) co^jS) 
MIX ( M;;»(f-;l-^-i;yl/) -2-h Ho^^ri^xf-yPi^ 
7^29. lg^SaiTHF2 0 0mlfcSDi., -e::^ 
4-i^';><^;I^T5yK'!Jv>-l 1. 2g$-»L3t.S: 20 

jejSS: 0 "cti^aj L/ii^. vi^r u /pk^? o y h i 
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uu-btyv-^#it. ^^T^'jw-htyv-i 
7 . 3 g ^ ^"J ;H!r rJ^vy ^/pxxx^p 11.1 
g . - 9 0 6 3 7^tiail<o:trffiT'^jiEL/i 

^:^'^"J;^^>'^*o- y^'^^'hyxXT'^H 8. 8g 
5:THF/DMAc ( 4/1 ) t^WS-ti". SBgii-S 5 

a^gST 6 0T;tCjDl»L7t . RiSagj&^S L3t fc i 
^TSBKMII (tt) SII44^Jv-6 0*l*yP%Jni.R 

HFT'2fgtc«iKLfc^. :tel<7)^^-rytt»tSAL. 

mkLxm^ ( 1 ) %wzmm nxn 

tTa*¥%T'l 2 6 0 OTfco/i. ±iei:|Sia'6r 
^f^T\ fflflg ( 2 ) ~ ( 7 ) Sr#^. iJBfflli < 1 ) ~ 
( 7 ) <7)«-Mi03iLmfic7)t;Ht*i:fii¥%4H^ftS- 

[0180] 
[-ft7 5] 
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Cp2-(C>y3SI(SI(CHdafe 




CP2 Hv12G00 




«m(3) 



OOj-(CHate-a(Ct«s -t~\ CHjCHjOCH, 



[0 181] * * [It? 6] 



Htf1260fl 

O 




CQz H«19I00 
0 



mil) ^3 ^ 



50 00, COz Mniafflo 




5^29. 1 g5^KSTHF2 0 0m ncjDi., -ec:-^ fcft, x'J;i5ry;l';<^7A^'OVh^^57 ^-ICi OT^ 
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^UzJ(J<a-yi'y^hy^^i'>J\y-h29. 7g * ^it/c. 4l^><i/v:ffllii(8)co^S{iGPCjiS«oS 

mtti, mi&mm^Ltibz^x-m^(^ (mm [ o i s 2 ] mtrnw^mx-mm ( 9 ) ~ ( 1 4 ) 

iSJ^jV-6 0Sr Inol^jDx. RlS2rM4&S-a^. 6 mt:. ±166911 (8 ) ~ ( 1 4 ) ffi^mtmco 

^f^. :«co^4f -^-y icSA L , afe1»«c2:«f m S-ti: [01831 
tz. *fiiiUv:«^ft^r)SROaiLL, SgftLteMia) * [-(1:7 71 

(8) 

IIM16600 



CP2-(CH2)2-Si(Si[CH3)E)3 



mm (9) 

C02-(CH^-Si(CHa)3 




«»<io) at 




Cfrfe 



Hn13500 




CPzCH^CH^M 



C02-{CH2)2-Si(Sj(CH3)3)3 ?^ 



M»1660O 



[0 1 84] 



^40-:?$ [{t;7 8] 
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CQ2-(CH2)2-Si(Si{CH3la)3 



C02CH2CH20CH3 



10 1 85^ mmmisARx/immi'^i 4 



S9 :J:.^Uy:^—7f^:^-~h 
S 1 0 : TDtri/y;{?-4'C:t--h 

s 1 1 : 

[0 187] Sffi^Stt^JfcLTti. 



*H«ttS»JlOmg^ffi^L. ^ti^timmiOMM W-1 :^;«r^r^y:J'F176 (:^H*>fy^r («) 

%cOSim'^l-7tc5^-r^JtC^»t:t1S. 0. 1// S) (7^y*i^) 

m^O^^^n^^^l^^-T-riiL. IISfee«ll-84cO*'v W-2 : ;<f 7 r R 0 8 (^B*^y^ (») S) 

Lx. ^^±mmmtimm^i^m^^^mHi. ±m w-3 :.-K»j>'o^r'9-y;K»jv--KP-34 1 (^im 

|ISfefi?yi-84fc|i|«t3;Kxffll/i^';^hffli£JB!I^PSL (ft) ») 

W-4 : .itU:t^i^Xf-l/'>'y— ;|/:7x-;PX— x^'l- 

[0 1 86] ^Jt UTtt. W-5 : hn-^V/U'S- 3 6 6 ( hu>f ir^;ir;^ 

52 : rnlfl/y^Ur7-;P^y>f-;^x-7";^rne l : DBU (l. 8"i/'Tifb'>'^n C5. 4. 0] - 

7-'»^T-fey) 

53 :IU8xf-;I^ 2 : 4-DMAP ( 4 -i^'^^/I^T 5 7 tf'J ) 
S4:afK:/-f/^ 30 3: TP I (2, 4, 5- Mi 7x-;M 5 rV-^l^) 

56 : rnt^vy^ii3-;P^y^^;^x-7^y^ [0 188] 

57 : xb^i/Xf';|/rotf:t:^-b [^1 ] 

58 : r-y'i'T^y^hy * 
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194787 



91 


(B> 


(A) 


(C) 




(D) 




mm 




m m 






m 












1 


mmw 


PAG3-28 


S1/S3/S8=70/25/5 


1 


1 


2 


«Ji(2) 


PAG4^6 


Sl/S3/S9=6Q/32/8 


2 


2 


3 




PAG3-29 


S2/S3=70/30 


3 


3 


4 


«rffi(4) 


PAG4-7 


S1/5e=80/20 


4 


2 


5 




PAG4-18 


S1/$6/Sia=70/2Q/tO 


5 


1 


6 




PAG4-28 


S1/S6/SS=70/28/4 


1 


2 


7 




PAG4-35 


S1/S7/S»=60/35/5 


2 


3 


8 




PAG4-37 


Sl/S7/S1(>=65/30/5 


3 


2 


9 




PAG4-5 


S1/S7=87/33 
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